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m>m 5 ] * -> *^rt & esimw t . 
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#&m&mmz mis* - & ^m-r^xm^^, 
>kfm-t burnt > 

> fE&*fr £ thtzlk^mmm v b LX *'it & ? d £ J; o r 

m?m 1 3 ] miEM^^^r^m^ c v d&k * «9 £ - ^ 
1 5 ] fommmmviiK, mmm 1 . 3 g / c m 3 j^T^i&^ife 
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[0001] 
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[0 0 0 3] 

lfe*«r'>y3>ifeifcKOflPlS Gfcl. 0-1. 3g/cm3) tiy'Jn^ 
1RW?&JK (jft2. 3g/cm3) tifr<X'bZ<%&t&K, 
mifcM^JfcMm^ (*& 2 . 0 - 3 . 0 ) i> v V 3 ^BfMbROJtBim^ ( 3 . 9 ~ 
4. 3) fcJfc^T/J^fc&o 
[0 0 0 4] 

, j3^bi±^7*M/V>;b tfbsatttSli'^* b) *fc&ts:L-c< 
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[0 0 0 5] 
[0 0 0 6] 
[0 0 0 7] 

, 5/'j3VjfMI«*&4i»20«l«3^$*LO>4, #2O«tf£BI3<0 

^1" h fcf T # - )V 7 W&fiu £ *LT V* & t 4 (Dmmm 5RtF*5 O j»6»j|| 
TlfT7"5^1 1 JtyjJB^JRffijBI 1 2rt*3&£S*LTV**o Vf7^9^1 1 tt. 

ts^ji@b^2 2 tz&m-f&o 

[0 0 0 8] 

HI8 (a) ~ (f) {*> *«FlfrSnttl^HI^S*Lfc, i*<Ol^^UX©H 
[0 0 0 9] 

if, El 8 (a) KTjiirXoK^ v'Jn>i« (H*W) ICH^M 
l£^J&Lfc$U *l*>j|&liRl^ A'J7^^;H2aOTI2b^f)^^ 
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[0 0 10] 

B8 (b) KtjtTJ:^ 01O«Ml^JiS.tn r ^^«iS^2^>Jb 

ffcfl* «b * * m 5 OjWWR 6 , » -> V * v*tf fcfc* & ft * * 6 olWK 1 3 * 
[0 0 11] 

7^ 77V>^:^7i>V^f^i*t^ CL*U;<J:*K 0 8 (c) 

i6^fH3^i5^iI6i:, fcfT*-;V7 (08 (e 

) #JS) £ MJE&t" & * — >H 4 # ? 3fM £ ft & o 
[0 0 12] 

Vy^M:^U7th'J7^77'f- &*Tft Uti^f), BlfS 
^oVyXH15, *flKWniifiB*ft*8 (0 8 (e) #85) tM£>t^>iP 
SP1 5 a ^ttl.Vy^ Ml 5 ?:Iit^o 
[0 0 13] 

%mm 1 3 5 ommm 6 ^^w-7x^ t lt. m e <omm.m 1 3 > m 

5 Oft** 6 > m 4 OftftM 5 3 4 KitLtl* K9^xyf> 

^fc^ftdo dtLKJ: *K 08 (e) K^irXd^. % 3 ©iiI4 fclfT*- 

;v 7 #5gjfi s *i* t # k# 4 5 & 5 m 6 8 mm § 

ft£o fit, KJt©K9>fx?f>^0^ ^Ml 5*lfe*trtSfe»«rff 
ftv\ ^-Ot, >l»Hfc§W*&ft Si2 0«6t)l3 (lfT*-^7 

gmjLyf-^ytiZXlOmmK^-t&o iW:J:0^ 0 8 (e) IC^i-idt* 
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[0 0 14] 

ifT^~;v7S.t>*ia«l^8^^^at^ id k# soften 6 

, a''J7^^ 9 XtffWK 1 0 £MfcfcJ£» LfcgU B»* 8 OttflflV* 1 ; T J* 
* >Vffll 9 Will 0£CMP (chemical mechanical polishing ) Hi *) 
-*-*„ £*i£J:»K B8 (f) KtjH-J:?^ h7*-;V7i:fT^^l 1^ 

[0 0 15] 

1 3 t IT, if ^tt 4v^> V n vMtl^ffl^S u 1 1: J: o 1 4 
[0 0 16] 

m<wf?j:m 1 1 

7x3-;V (M. F a y o 1 1 e) 2 0 0 2^ - r/^tvat^ • 
— n^h-x^^n • uv~7 yVy X^i^fe (Proceeding 
s of the 2002 International Intercon 
nect Technology Conference) , 39-41 ^— V 
[0 0 17] 

i&mw&: Linn mi 

jftf Ltv^k> JUS? O ^^ffc^fe £ S v>9 mm i> $> 2> o 
[0 0 18] 

[0 0 19] 
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[0 0 2 0] 

[0021] 

D (chemical vapor deposition ) ffifc J fcfc* ^>"C, f©Tffl<^ 

ft^^jiWKoftR**^*** - ttfxs z>*>x^ mmi$^mm&^ 

[0 0 2 2] 

0i9 a t oms/cm3 =fcm<0%&mWk*W%.ir&o 
[0 0 2 3] 

[0 0 2 4] 

[0 0 2 5] 
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[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 
[0 0 3 0] 

WkO±MfcMJ£2fcfzW8B£ 1 . 3g/cm3 mTO^Jgipfotilli: ^ix.^v> 
[0 0 3 1] 
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«flEtt«WllO«fttt. mmv&fc&Z^mirZt, 0. 4g/cm3£l±t*5 
[0 0 3 2] 
[0 0 3 3] 

[0 0 3 4] 

[0 0 3 5] 

[0 0 3 6] 

[0 0 3 7] 

[0 0 3 8] 

W««iaOWI#i*l*»ftt & III fi««¥R j= * - * fcaafc*- 
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[0 0 3 9], 
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^^^■i^^t^-ei^o-e, *l& Mutant uc 
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t)&tti2>z t *wmx*%2><DX\ *~)\'^i&ztifz&B'm^m<D±Mk¥*g 

[0 0 4 5] 

&mm*&/»xmm^fammzmfz>tz#>, ^.mmmmofmm^mm^^ 

[0 0 4 6] 

m i xizn 2 ow^t-vnm * omit^&K&^-c, mm^^mma cvd 
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[0 0 4 7] 

-7 c V Di*K i *) ~> V * >W^i^t^i^ iv V 3 >BHfcB!«>?&j£ (**J 
2. 3g/cm3) »ijfc«Ffir->y 3>»^bR*Ofi»W»lO*fti •) fclft< 

icpptifij-ei&o 

[0 0 4 8] 
[0 0 4 9] 

jr t ax^&ftififtii t <D%mw> & *o * - * s 9 ^ t ^-e ^ a 0 -r 4 

h *V X-> ^Sr i lint; Kit § & o 
[0 0 5 0] 

. 3 g/cm3 ^TOtfE^tl^Mt-SIti:, MJKIfilWjWt *l 
[0 0 5 1] 
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^m^wT, \ K&if&mzfcmmtz ^o<dt< >^*^m*6t^& < & o> * 

8jfc*V*-C, ^£ttlM0&&f±, »HtOjc5£ttSr#at-t&t, 0. 4g/c 
m3 £JLLT*££ dttmi Lv\> 
[0 0 5 2] 

f 3 Off f ^Ol^C^^r, ftaFJKjftlWRSrBJfti-iXSJ: «3 
[0 0 5 3] 

[0 0 5 4] 
[0 0 5 5] 
[0 0 5 6] 

[3&eHtf>Hi&<^n] 
(» i om&^si) 

[0 0 5 7] 
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[0 0 5 8] 

1211 K7jr|-«fc?K> tfiJxJfv 1 ; 3>^«b^^>^l 0 0_LK3«$*L*:TJf«& 
lllOll'i:, tfOx-lf * y^;v^-T b7^f K/*>^M*JSJlill 0 2 a^Ol 
Ml 0 2 b^<b^^TS#S@B#tl 0 2^ffM£*i-Cv^ 0 TJf 0 2 

^S.O^Tg^mi 0 l<7)±Ht±> ^^.{fv'jn^M^^bm^^^^mi^ 

Mitiir^Mi i o 3 mmztix^&o m 1 omm&mmm 1 o 3 

. ^jx-lfy'J n >fftI^P> 1 Off ^Mill 1 0 4mm^^X^ 

ho m 1 os*#-£^r*&!*8! 1 0 4 <^±^{i. mif^st^rv y 3 >m<km^ 

v *; 3 <b & & s 2 oit^MW 1 0 6 ztix^&o m2 
©ti^t«i 0 6co±^(i, ^x.(fs<bv i ;^>m'fbm^f>^^m2o 
g*^«mi 0 7«$tLtv^ 0 mio^^^ifmi 03, iito 

Ifl^t^iH 0 4^tF1&M*^Ml 0 5 (Tift) fcii, T«&*E*1 0 

2fc»i-ser*-/n 0 8tffmzfrr\<>2>o &WW&mi 0 5 (±U) ^ # 

1 0 %t&m-z>Mwm\ 0 9^^;^tL-cv^o trr*-/n 0 sRxmmm 
1 0 9t:i^ v/?zs?)vmmmi 1 o&^wn 1 

XMi&z*ix&*), ^^nzx^x^ry'y^i 1 2»tr±»^«BB«i 1 

jft$*LTv^ 0 1 2t±. T»&RE*n 0 2 t_hJi^miElll 1 3 

[0 0 5 9] 

112 (a) ~ (f) i*> i 1 O^WJ^^Si 1 f^M ^OSt^S, o£ 
[0 0 6 0] 

t-f, 02 (a) ^tiM:, «iLtf'>V3^feft4*«l 0 0±K, M 

^\fi,r)u>mmfrb%2>Tmmmmi o 1 &^l^> tji*&«ii o 1 
mttft^f^i-J Y/?>*)i>mmmi o 2 aMii o2b^ 

<b&&TJf#JKSftBtl 0 2£ffla6&tfo ^falftKte. T®^^1 0 1 (DWRtisk 
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0 7^>y^>^ /wmfr i o 2 a Rxmm 102b «rHR^»L^ mss 

fti^UOtlRl 0 2 aMiil 0 2 bfcCMPKJ: l)i*lTTi^I 
@E#§U 0 2 ttefotko 
[0 0 6 1] 

H2 (a) fcjjr*-J:?fc, TiJftilll 0 l^Ji&tfTS&KRSIl 0 
2 tf>_t^ ^xify'J n ZsM\&tttMfrt>*&m* 5 0 nmOfc 1 

*S8ill 0 3 ^ita-r^o 

[0 0 6 2] 

HI 2 (b) K^i-J^K. f lOlfttWl 0 3<7)±ic. fllx-tr 
v >J n >IMb]||rf> «b & £ 5 0 n m<£>fM Olf^^itl 1 0 4 
£ Q £<afc^ l^ilfT E O S ^Mv^^?X-7 C V Dfti: J: 0, 

«r«M«Ri o 4 tfcsv; 3>«Mtii**«i-*- *«>^ *i«at*t# 
istM»iti o 5 zmmLtz&, \mmmmi o 5<d±k, mx-i^v ^>mit 

K^f>44J|$3 0 nmO*2 0gfm«»IRl 0 6***t*. 

„ iilfTEOS^fflv^^X-rCVD^i *K *20ft**#*rtft*WRl 

0 6 t44y'J3y||K«ti. -eo^. $2<Z)tf#tt^iIl 0 6 

Jgll 0 7£3#«-r&o --T% I2©ltt^il 0 7 t^Sltv'J 3> 

[0 0 6 3] 

# 2 OflX^ttiftK 10 7 co_L^-7 * Y VV* Y fcjfcfr U ^*fJ£ 
M/y'xM:MU7* h y y 7 -f -*?t - £ 0 . 

x^Lt, * 2 oftMMnlftMK 1 0 7 . »2©M*#*t«Mll0 6, © 
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sim^m i o 5 i&.zm i ^a»^^r»i»K 1 o 4 ltm K7^x7f> 

2 (c) KTfiir&lK, Wr/H 0 8t&*?I2j££*1&o 
[0 0 6 4] 

112 (d) n^-fi? k> trr*-/n 0 8i:, 

1 ii&js&Zo *mmrM-eiz> 1 4<t>±m 

a*, mmmmmi 0 5 ti2<7)it^«in 0 6 tozmx n^m<^^> 

iM:, /^-^7^*i 1 4£?fM-f&o i2 0gf^ill 0 7 

y'XMl 1 5. *#WlC«@5lt«l 0 9 (0 2 (e) #flB.) t^-T^^P^ 
1 1 5 a^tnwVXMl 1 5Sr^JK-t*o -i"C\ HPSB1 1 5 a« 
SUfcJi, er*-/H 0 8 t& s BJ££*l£^ 
[0 0 6 5] 

r^-^^l 1 4R0 ! i/^->^V^ MRl 1 5£t*? 
LT, i2 0lftMIl 0 7, i2 0li^titf 1 0 SXtfMim 
$110 5 (_h£B) ^LTJlR^Kv^^yf-^^^rff^^o d*U3j:*K 0 2 
(e) tC^l-J: ■? lfT*-/H 0 8 2:SNRi~&Slll^l 0 9**J£$$*l£o 
mU Htf^<7) K7^i7f> ^<7>^ ^5-^7^1 1 4Wl/y7Hl 1 5 

[0 0 6 6] 

;H0 8 ^iTOfcif 1 0 9 Z>±oKn2 ©II^W 1 0 7 <£> 

9 y ? )l>1- 4 Y <7 J Y/9>9frW*Wkl 1 OMill 1 l^rffi^itm 

t/cm, mmmi o 9owiioat«Bu 1 os.rami 1 1 £cmpi- x 

•t&o -tLCi^ H2 (f) ^-rid^> ti*7*-;H0 8i:if77 P 7^1 

i 2*«^jk$*l* t^tcgam^i o 9 K±m&mnmi 1 3«£j&$*u> 0 ft. 

i2^f#fi^ll 0 7lO f i2(Dlf^t«Hl 0 6 
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[0 0 6 7] 

) 1 0 3 t ©RH:» 1 ^S*m«iSyil 1 0 4 *^-ev^ fc*. ii^it 

(1) ii <o&ttktmm 1 0 3 t&mw&m 1 0 5 fc^s^tt-r* - 1& 

Slftftl 0 9 ^fitiTktiVXOV V7?7 4 3MK&\<*X\£T*-1l'l 0 8 

. 3g/cm3) (itfl^ll 0 5 of ») Jft*fMf>U a >BMkR©*ft-fc ^ 
(3) *loat*4t«MWIl 0 4&7 p 7X^CVD&£fflv*Ti£3i1-&*:#> 

xmz-rzo tot, ttt$ii o 5*\,zmm*mt)&*frz>ztz£y)mm 

[0 0 6 8] 
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3 tzzz/v *>mtmmimm*$z%^te#>, rm&m&m o 2 

[0 0 6 9] 

5 fc. *<D±«w*2 0fi*^a&ltll (aftVU avSMfcit) I 0 7 

IS 2 ©ffl*2M*3fr*&IMflE 1 0 6 fc*fe//T»v>a fc«>. % 2 <0M^#^«m 1 0 7 

( 1 ) * 2 oa*fs-*»j»K i o 7 k®fi*^ii i o 5 t*mmmw-$-z> 
%\,*fz#>, immmmi o 5 it 

rami 0 9*»*t*fc*«>y v^97^i8K*v»ter*-/n 0 8 

(2) f2OiSMf«lI10 6i:U, ^Jx.ifTEOS»f^7X7 
3g /cm3) liffiflMBMl 1 0 5 o * 19 Jft*** ~> V a >*fl*W>«* * ^ 

i>Tm<%& 0 iv u 3 2 oif ^t«l 1 0 

( 3 ) fill*** 10 5©±i:f2 oM^^iNUHR 1 0 6 2 coM 

*c (y?x-7t) m&^m^mi o 5#«g£ £>£fr&- zotztb, 

[0 0 7 0] 

^l<7)H»^^*5^-c(i> IhK^fcMti^t, Vv>* h#>f X-:" 
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i o 8&ra*§U?ti o Q-ZitmirhtztbW vyjy mk^m*®- 

frb%& Kmm±m zm tz izmn * < & & *> t\ iwfcfcfcm-c § & 0 

£ <7) t # . b H*j"f & * 2 Oif^ftSi i o 7 o«yfc«*« t ^ 

K&&<?m $2o^f^iii o 7^^^^>^#iric^^>o itr 

5-^7^n 4?>Jt®&> liLi^ fc-r*K8l»l 0 9<^®tl^<^£ 
[0 0 7 1] 

161110 3 W$WSo z<Dtz*b, xyf/^Tyy^^ci^TS 

&jpue*u o 2<oy*-v mz-tzTm&mmmi o 2^io«ft) ii£«-c 

§ o 

[0 0 7 2] 

77-f fcfr&otfr^ er*-/n o stc^^-^^^i 1 4«t5o 

fc*>. ^5-^7^*1 14i:J:ot, fiMMll 0 5 fc»lXt)f2©ft** 
ttMl 0 4£0 ? 1 0 6 ao|MS»4r*trer*->H 0 8c7)MW&«9 - 

KRfrjLT£&o ffc, If7*-/H 0 8C/5-"/9^1 1 4*»lfC*< it 
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[0 0 7 3] 

m i onife^jc^v^r, n 2 <Dmm^mmm io7tu, ^#mit 

tiJU^n^f tt^M^l X 1 0l9atoms/cm3 JJLJtt?**) fl&Oft^O 

ftllfcfflv**:*^ trr*-;n o 8Zfige»i o 9 ^v?- 

& e citUi, |&S£m«ll 05t Lt^-7XMIMW?^:ilv« 
[0 0 7 4] 

%f Zy i$i (Dmw&m^&^x, m i (Dmrn^mmm i o 3 1 t-c -> y 3 > 

[0 0 7 5] 

t fc, si onj&Bigg^^v^T. m 1 oft^tt^ti 1 0 4 2 <^>m 
t^titii 0 6 1 Lxisv ^>mtm^m^tz^ :acftx.t, mm* 

(JEmz\±m*PK&t ti&m.m&l X l 0l9a t oms/cm3 *Stt? 
[0 0 7 6] 

[0 0 7 7] 

^tiiii 0 4 (*<D±m) t^mw^Lx^tzibK mmmmmi ostm 

1 Olf^^fitl 1 0 4 (Dm K $ <b ^1&<D £ 1£ T & «fc 

raatK. ismw&mi 0 5 (^<t>±®) t§2^i*^ti6Sii 0 6 ( 
•f-^Ti) tjm»»LTv*fc:&*. emu 0 5 fc^2os**#^r»i»ie 
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[0 0 7 8] 

tit* MionMfm^&^x* VT^yri i 2\,z£t)&ffi2ti&Tm&m 

mmi 0 2 2fcO f Jh»&JM&BU 1 3 #fcfc&Bfi*ftfl*£^J& Lfc^ * 
S&iB«:cl*u::|Rj£$*lS ^T*li^v^ 0 mklZnz/?? hy'y^KX ^mfm^ti 

[0 0 7 9] 

m?2> (M ^> 2 0 0 2^ - >f>^-tv3t^ - >f>^-3^^h • 

7^;ny- • nyyTk^fli (Proceedings of the 
2002 International Interconnect Tec 
hnology Conference), 15-17^- v #M) o 
[0 0 8 0] 

[0 0 8 1] 

1 h7>f K/*>*;M»1§I2 2 a£t>*§D$l2 2 b:^&& 

KD±M±* n>l«i^f,^^^20M (S?R*t«»I) 2 3 
j6*^ $ tLTv^o £ 2 <9*&&1R 2 3 OJi&Cte. V a >Bfcftil^*> 

& £ 3 <7)«I (l&Mm^m) 2 4 7&*^jft $ tlX v> & o #3 <7)«M 2 4<D±iZ 

2 5ti\ tf^^v^^Xv^ffl^tf^^nTi/^o |2«12 3 25. 
tF!30M2 4 (4?fc< £<>T*B) fcli, TJS&J5I5fl2 2 KM1r2> fcf 7* 
- )l> 2 6 $*LO^, #3 Ott&lR 2 4 (±«P) 4 Dtt&ftt 2 5H 

trr^-;v2 6 2 7* s ^$tLTv^o er*-^2 6^ 
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[0 0 8 2] 

B4 (a) ~ (f) jtmiK%&n=¥-T'U X<D9k&1f&. 0*003 K 
[0 0 8 3] 

2 l *BJft LfcSk # l oftJftJR 2 l ic, r/^vt^>7^f K/* > * >^®M 
$12 2 al«2 2 bJ&*&fc*TW&*ffi*il2 2 £fii6&tfo 
[0 0 8 4] 

B4 (b) ^ » 1 2 1 ©JiRtrrwAmB* 2 2 

^«;3>ftflUIHW*feft*«f2 0«W2 3 «r««Ufc!t i2W|5 
«I2 3 H^LT7 P ^X^^a*^T^o-C02cO|g#m2 3©IS*^k$^ 

mmm2 4*m*t&o *<r>&. f3OW2 4(0±i:> y'J3>f»f> 
*Sf4(D«12 5*r5X"7CVDfei:J:»)*«L^ i4«i2 5 
0±tc^r«RMI»JhM3 2Wt^o ft> f4^)W2 5 (±> T*iJi:&&3l 

[0 0 8 5] 

t, **JUiNrikl( 32, $4 OftttK 2 5 Rtf* 3 0« 2 4 K*J LtM 
lftjk^3 2£l&*-f&o -tLtZj; K), H4 (c) ^fi^ : > lfT*^^2 6 
[0 0 8 6] 
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|U4 (d) K7fi-r&7^ \£T*-fr2 6^i:li*J:^»40 
^1^2 5<^)±t:TiV^ MI 3 3 £Jt3f Lfc?^ TiVv^ MS 3 3 <7)_LK 
, SOG (Spin on Glass) R34S:fJfin, SOG1 

fijV777-f- £fr£ Ktt:if), motif** ~ > £3#o_t/f l/y'X MR 
35. ,MfcWfc(±E«li&2 7 (12 4 (e) #RS) fcitJ6"t"*B!P«3 5 a Sr^rf 
aiVv^ MR 3 5«t^>o 
[0 0 8 7] 

i;^->^o±|l/y^ MR 3 5 IT, SOG13 4 IC 

o) S 0 G13 4 LT> TmUVX MR 3 3. ^4<7)M2 5 W 

#3 2 4 US) KttLTM&K^^^^fcfrfc^o £*UCJ:0 

, 124 (e) H^-Tid e7*-^2 6 i»»t4l5i»2 7*^*$*i4 

o HU Ifi&O V 7 J hWk3 5> S0GI3 4RXJF 

rmisv* Mm 3 3 *m&Lxmwrift*To 

[0 0 8 8] 

*\ztL*)1&&'+ho *<0&, 6£CTOIt*2 7^:11 * £■? 

4 o&itiR 2 5 o±^> ^>^;vt^h7^f hv *>* ^mmrn 2 8 strsi 

§12 9 *«^fcm*L^ E£ti»2 9^«Wifl2 SRV t mWk2 9 SrCMP 

tcj;^i^*i-^o c:*ucj:»k 04 (f) er*-/u2 6 ^er 

7^?'3 0tfJ&J&Zti2>t&l,zWimB2 7£_t*&JRE«l3 l&MjRZfr&o 
[0 0 8 9] 

flti&OJ:?^ Jt«EW^*v*T«i> »2<Oj»»ii2 3o$ o->v ava-fb^b 
[0 0 9 0] 



mSE# 2004-3041983 



ij^Ji 0 0 3 - 1 0 4 4 9 9 £ ^-v: 25/ 



123) «JR 3 0«W «&M*K) 2 4 

tfci-Ao Z<Dfz&, Efti2 7tMt&fc*OV V^f7-fm*V»Te7 

*-;V2 6 *fi|fiU-CT5 M»Ht£tfef ^£ 0 

[0 0 9 1] 

-;V2 6 Sri) y^7>f-i:± *)ftm~f2>m^^B. 

#H»jh!*3 2&i£lt£:&» ? &&o *«Ratl»jhK3 aoSWMWrt* 

7c£v^£K£i)> to, -7* M/^xhJcittr*«Rltl»jhK3 2 0«Ut 
£fll#L£< v>£fcfcJ: *K lfT^-^2 6 *^j£^*fc#Oiy^>^4>*Jfe 
^fflllic* -5 o £*\ mf&OJ:?^ E**2 7 'J 
vyyy-f-KZVfcJ&lr&m^ TlVy^H3 3, S 0 G13 4&tf±Jff 
VS>X MR 3 5tI*Wtffiv^<0t> £&zft2 7*Mtife*^'^ 
^^^^fflH^^^o 2fc> V V^7^-Xm l \^&■r:i^ J ^ 

;b^r;i^J&sf&^iL-f SOGJHI3 4 ^<0#£&fr* 

3, SOGJE3 ARXflM^^^ M£3 5 <D®.fr&t>*t\zttx.X%®KMffi±m 
[0 0 9 2] 
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[0 0 9 3] 

l oS*^#*6l*m l 0 3 koBi:* l <DS*#Mrtn»ltR l 0 4 -io 
iliWi 0 5 fw±10f2 0litfi«i 0 7 koWt:»2oa 
**fr*iWW 1 0 6 **tr1IKft fcioT. ^UiK&^fcJ^fcJt 

[0 0 9 4] 

[0 0 9 5] 
[0 0 9 6] 

It!! 2 Olti:, -Wictf^ V^^W h?^ K/* 2 0 2 aXtfIB 

H2 0 2 brt*<b£*TJi&JREiBl2 0 2j&*5&£3*lTV>* 0 TJg£r^E$&2 0 2 

ttyv n^»f>^i»fef o 4^jK$ttrv^o fe^m^m2 

0 4O_bfcti\ IfEl. 3 g/cm3 JaTOfi*flM»il (ft»t7^I 
) 2 0 5«R««*iTV»i, Jt«MT«WR2 0 3fttWff*m2 0 4 (T« 
) Kli. T*ftKB*2 0 2 H«i"&er*-^2 0 6*«^*$*fCV»«o 1ft» 

m^m2 o 4 (_t$B) Rt^i&apK^^y yjH2 o 5 1^(±> er^-;v2 0 6 hi 
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ttt-ftE*»2 0 7#»Jft$*LTV^. er*-*2 0 61«2 0 7fcl± 
, F/r/^VfiI2 0 0 9#**»rt3* 

ZtiKZ^rVT???^ 1 0Rtr±»^«Ba«l2 1 l«^££*vTV* 

10 0 9 7] 

H6 (a) ~ (f) »2©«t»iC«*»W^ c « l * ife ^ °* 
[0 0 9 8] 

HI6 (a) «jLtf*'j3V*&*&**2 0 0-tfc, « 

3 '/ifl«*^4Ti«tt2 0 1 fcfcfcLfcfc* TIWMW2 0 1 

fc, ^A'** 1^ bV* 2 0 2 aXO r «K2 0 2 b* 

<bfc&T«&JRR«l2 0 2 «rffi*&tp 0 
[0 0 9 9] 

0 6 (b) K^f^K, TJW8WR2 0 lO±X0 p T««B«2 0 
2 <D_hK. MiLlX^U n >aftJWi«*64**S 5 0 nmO«m*MW2 
0 3 ^*itl»o «3MT*«W2 0 3^Jilc. n 

4 5 0 nm^ft^2 0 4 *Jft*1-*o 
t $I2 0 4O±i:, R*ft*l. 3g/cm3ttT-C*0lo^5 0nm 
■C**fi»«*^^2 0 5t»*t*. ft«K*ir^2 0 5^ 

[0 10 0] 

->^o^hi (BENT*) *W*Mt*^** 
LT, * 1 Oj^KfJhBt 2 12. r;^12 0 5 R0ttft«*K 2 0 

bXWloKWI»Jhil2l2tBr*-f*. H6 (c) fc^i"** 

e7*-;v2 0 6«$^o 

[0 10 1] 
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>XK, me (d) if T*-;i^ 2 0 6 4 i ^ ^tf 

m* j ?v7m2 o 5<D±Km^ittmtmzm^LrM2<7)fcMffi}km2 1 3 z 
^^hia^ Ffrm<Dm^?->zn^i' : yx vwk2 1 4, ^wic^is^ 

2 0 7 (IS6 (e) #hb) Wlt-t^M2 1 4 a^tl>Vy^ M2 1 4 
Zfm-T&o ZZX\ ^Pf|5 2 1 4 a«iJtl±, trr*-;v2 0 6«? 

[0 10 2] 

jf/^-^£3#ol/v* MHI2 1 4 t LX, % 2 <DfcMW±Wk 

2 13. imm^^y^m2 0 5^m£^^M2 0 4 (_t«) IcMtTM^K 
^^if-^^T&^o dtttlJ:i}. IH6 (e) KtfItXiK, \£T*-)V2 
0 6 b^mrt^BM2 0 7^ff^^tt^> 0 IfiU f«OK7^X7f>^f 
, ^Tt&IMoRMimbJjt2 1 3M^y^M2 1 4 *^*LT^if-^f ^ 

[0 10 3] 

z/v ^>mikRimfrb%&mm^$&mm2 o s^^er*-^ 

2 0 6 OTfJJSfcfr^®^ y y PK&V) & 0 -e<^ tf7*-^2 0 
6&tfBBStffc2 0 7^1:1* &X J )K&m&**y'7&2 0 5 0±lc, 
*;W->f h^-f Y/9>^)Vmmm,2 0 82§UMf§m2 0 9 *IK^t*L^^ SB 
^2 0 7^i^fiI2 0 82WMI2 0 9 £ CMP K X *) &o 

KJ:*KI2 6 (f) ktjcTJ;?^ m-;v2 0 6 (:e7^7^2io« 

3*L*fc#fcKi*j*2 o 7k±js&jri&»2 1 immzftZo 

[0 10 4] 



miE#2 004-3041983 



03-104499 £ ^->> : 29/ 

-;V2 0 6fttT5 yW*«tTltfkLT<*ii:* c ftv»©-C, BE*§tf£2 0 7 
[0 10 5] 

3>MfljtfWttBWft***^^*- T^^m@B^2 o 2 zm&-rz>mm2 o 

2 b±««rtT«WH2 0 3 ***Lfc*frK:Ml2 0 2 b **BMfci"* - k » 
[0 10 6] 

;V2 0 6OTIII:, «v4fciL*fc, TJf£*B*2 0 2 ©Jt«fc«**«Hi 

H2 0 2O^-^ («iL«rFJS«HfflBl2 0 2 0*WO*fls) *1ft«t?§*o 
[0 10 7] 

97<f £fx*$lWfc. er*-^2 0 6^*20'R«I»JhK2 1 3tfi*atr 0 
*2©RltI»ihK2 1 3KJ:or, ifT*-*^ 0 6 £ 
t ^ t .| 5o ffcfc-^ lfT*-^2 0 6WMO^^— 5^»* t *2 0Rltl»jh 
H2 lSCioflfeW^ nt^-vw^e^-^2 0 6fl^lf 

[0 10 8] 

j3k f2^Wt:^^t> ft»+77'12 0 5 tUWi^6i 

■town*, wmmi. 3 g /cm3 jaTtNfcw»fcM**** OTtt * 
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x.lf*-7^1f^ffl^^ lfflttlBM«r1ft«"C§4o *#»Ki*±, HSQ 
(hydrogen silsesquioxane ) XitD owC o r n i n gf±§£?)XLKM ( 
^jg:&0. 9g/cm3 ) ^o^-7^JR*ffl^T<> iv^o 1B«K*^ 
?7K2 0 5**Mf*£-tr*£\ i»f7^I2 0 5 ©RKMK 

2 0 5»±lft*****v»C:i:**»4 tv^o ^^Sfiti> S i OClf^RStf 

ti*"t *>o ttz, Ernst**? o 5<D&m&> mmv&fc 

tt*#jR1"*£:* 0. 4g/cmHUt*^>:H^iU\ 
[0 10 91 

®«K*^y7T«2 0 5K*j-LT> ^If3 0 0-4 0 OTCSK^jaS 
^T&O^XteEB (electoron beam) ^j-T3£L < liDU V ^r^- 

$12 0 4*<D&mXte&&Bt* J rv7B:2 0 5 y -/Jgl2 0 

[0 110] 

*2O«(0lii:iv»"C, te8t*2£II2 0 4hLT(i. 08X.MTS i OC 
IMWjfeateJfri/ 1 ; nVlfcftlSU Si lkR> XliMSQ (methyl silsesquiox 
ane ) J8M£0#-"7X)lll£ffl^& CI ttfX'Z&o 
[0 111] 
[f&iHO^m] 
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[0 112] 

tot femmmmKmifbtitz^-frftKT* ym&m^LxfcmLx 
[urn 

[[12] 

(a) ~ (f) it^m^miommMmK%^mirr^-( ^<Dmmij^(o^ 

[IH4] • 

(a) ~~ (f) {iJt^J^#^«^xV^^<0^3t^^#X^^^1-if®I2l 

[EI5] 

[HI6] 

(a) - (f) i±*§£w<7>m2<D^m&mKm2>m?-r;u *<Dnikii&<D& 

[17] 
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(a) ~ (f) (i^om^xVNMxoM^o^x@*7Fi-»f®Iil'e*^ 
l o o 

1 0 1 rmmmm 

1 0 2 tjb&jre» 

102 a * h K/* >9nW§m 
10 2b §3$l 

103 mi 

10 4 ^1 Wlf^ttiliil 

i o 5 &mm&m 

106 m 2 ©ft*^^r«iltil 

10 7 # 2 (Olf^ifeil 

10 8 tfT*-^ 

109 genii 

110 * y 9 Y/?y* frWtWk 
i i i mm 

112 er^9^ ' 

1 1 3 _tJs#miEa 

1 1 4 yz-*??? 

115 Wv* 

115a Hn& 

2 0 0 

2 0 1 T«*6j!*IR 

2 0 2 TJB&JREiR 

2 0 2 a ^^^^t^f >7^K/^^^^lil 

2 0 2 b ffUR 

203 mm^&Bm 

2 0 4 
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2 0 9 £11 

2 10 \£7-f*?y 

2 i i ±.m&mu& 

2 12 f£ 1 ORS*R»JtJR 

2 13 £2 ORttlftltm 

2 14 Vv* >M 
2 14a 
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